














Science Content Standard A: Science as Inquiry
•Abilities	necessary	to	do	scientific	inquiry
Science Content Standard D: Earth and Space Science
•	Objects	in	the	sky
•	Changes	in	earth	and	sky



































To Spread or Not To Spread
A	Learning	Activity	for
Do You Know That Clouds Have Names?
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Preparation
•	Read	 the	 Elementary	 GLOBE	 book	 Do	 You	 Know	
That	 Clouds	Have	Names?	 –	 either	 read	 it	 to	 the	
class	or	have	students	read	it	to	themselves.		The	





Contrails	 are	 clouds	 formed	 when	 water	 vapor	




made	of	 the	same	materials	and	are	 formed	 in	 the	
same	 way,	 but	 exist	 for	 different	 lengths	 of	 time.	
Because	 of	 the	 differences	 in	 contrail	 “life-spans”,	
contrails	can	be	divided	into	three	groups:	short-lived,	
persistent	non-spreading,	and	persistent	spreading.
1.	Short-lived	 contrails	 look	 like	 short	 white	 lines	
following	 along	 behind	 the	 plane,	 disappearing	





2.	Persistent	 non-spreading	 contrails	 look	 like	 long	








white	 lines.	 	 Then	 they	 look	 like	 they	are	 turning	
into	 cirrocumulus	 or	 cirrus	 clouds.	 This	 type	 of	
contrail	 is	most	 likely	 to	affect	climate	because	 it	









Figure 1. Short-lived contrail (Image: NASA)
Figure 2. Persistent, non-spreading contrail (Image: NASA)
Figure 3. Persistent, spreading contrail (Image: NASA)
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exhaust.	 Other	 types	 of	 clouds	 are	 also	 formed	 by	
water	 vapor	 that	 condenses	 on	 particles	 that	 are	
present	in	the	atmosphere	(e.g.	due	to	sources	such	
as	 from	 volcanoes	 or	 dust	 storms,	 not	 specifically	
from	aircraft	exhaust).	
Contrails	 only	 form	 at	 very	 high	 altitudes	 (usually	
above	8000	m)	where	the	air	is	extremely	cold	(less	
than	-40	degrees	C).	Other	clouds	can	form	at	a	range	
of	 altitudes,	 from	 very	 close	 to	 the	 ground,	 such	




in	 global	 cloud	 cover	 may	 contribute	 to	 long-term	






because	 they	 form	 long-lasting	 and	 sometimes	
extensive	 clouds	 that	 would	 not	 normally	 have	




Scientists	 are	 concerned	 about	 contrails	 because	
predicted	 increases	 in	 air-traffic	 could	 result	 in	 a	





For	 more	 information	 on	 contrails,	 please	 visit	 the	
following	website:	asd-www.larc.nasa.gov/GLOBE/.
Note:	in	this	activity,	the	use	of	paint	is	an	analogy	of	
what	happens	 in	 the	formation	of	contrails.	 	Please	
explain	to	students	that	they	are	not	really	modelling	
the	 same	 processes	 that	 occur	 in	 the	 atmosphere	
during	the	formation	of	contrails.
What To Do




1.	Provide	 students	 with	 three	 cups	 of	 paint,	 a	
paintbrush	 in	 each	 cup,	 and	 a	 piece	 of	 blue	
construction	 paper	 (the	 inexpensive,	 absorbent	






•	Cup	 C	 (Persistent	 spreading	 contrails)	 -	 put	 in	
white	paint	and	thin	it	with	water	(1:3)













•	Persistent non-spreading contrails:	 dip	 the	














5.	Have	 the	 students	 do	 these	 steps	 on	 their	 own	








1.	Give	 each	 student	 a	 piece	 of	 heavy	 cardstock	 or	






are	 in	 the	 sky,	 have	 them	 draw	 small	 buildings	
or	 trees	at	 the	bottom	of	 the	picture	to	show	the	
horizon.		This	provides	perspective	to	help	students	
















6.	After	 10	minutes,	 take	 the	 students	 back	 outside	
to	observe	the	contrails	they	saw	before.		On	the	
right	half	of	their	paper,	have	them	paint	what	the	
contrails	 look	 like	 now.	 	 Their	 drawings	 should	
be	different	from	the	original;	 this	will	help	them	
understand	that	contrails	change	over	time.










•	Literacy Activity for Older Students:	 Write	
an	 acrostic	 poem	 with	 the	 whole	 class	 using	
“contrails.”		You	may	need	to	guide	your	students	
in	 this	 process	 (go	 to	 the	 following	 website	 for	
information	on	acrostic	poems:	www.gigglepoetry.
com/poetryclass/acrostic.html).		The	finished	result	
would	 be	 something	 you	 can	 hang	 up	 in	 your	
classroom	for	others	to	see.
•	Literacy Activity for Younger Students:	 Do	 an	







the	 same	 “predictable”	 pattern.	 	 Some	 examples	
from	the	children	might	be:	They	are	white.	(Kristen)	
They	are	high	 in	 the	sky.	 (David)	 	 	Be	sure	 to	put	
their	 name	 after	 the	 sentence	 in	 (parentheses).	
This	way	each	child	can	contribute	to	the	chart	and	
also	have	some	ownership	in	the	activity.	Continue	






and	have	 them	draw	 a	 picture	 of	 their	 sentence.	
Display	these	on	a	bulletin	board	or	assemble	them	










•	Contrail Study:	 Conduct	 a	 scientific	 investigation	
concerning	 contrails.	 	 You	 and	 your	 students	 can	
investigate	questions	such	as:	How	many	contrails	
are	 there	 on	 different	 days	 of	 the	 week?	 	 How	
does	 wind	 direction/temperature	 affect	 the	 type	
of	 contrails	we	 see	 in	 the	 sky?	 	How	do	breezes	




might	 be	 the	 easiest	 to	 implement	 with	 primary	
students	but	it	also	takes	a	long	time.		
•	Contrail Calendar:	 Keep	 a	 calender	 or	 chart	 for	
your	class	that	records	contrail	observations	over	a	
certain	period	of	time.
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